DNA repair after DNA fragmentation in mouse small intestinal epithelial cells.
In our earlier work, we found that, in mice, i.p. injection of anti-CD3 monoclonal antibody activated intraepithelial lymphocytes (iIEL), leading to DNA fragmentation in villous epithelial cells of the duodenum and jejunum within 30 min. By 2 h after injection, nearly half of the enterocytes had detached from the villi, and DNA fragmentation could barely be detected in the remaining villous epithelium. We hypothesized that DNA had been repaired in enterocytes in which DNA fragmentation had previously been induced. In this study, enterocytes became negative for TUNEL staining at 60 min after anti-CD3 treatment, prior to detachment. The remaining villous epithelial cells, after DNA fragmentation and detachment, were found to be positive for 5-bromo-2-deoxyuridine labeling. To confirm whether fragmented DNA had been repaired in situ, we investigated the appearance and/or mobilization of DNA-repair-related proteins. Focus formation, a typical staining pattern of repair-related proteins including phosphorylated H2AX, phospo-ATM substrate, and Nbs1, was observed 30 min after anti-CD3 injection, with the kinetics virtually identical to that of DNA fragmentation. The co-localization of gamma-H2AX and phospo-ATM substrate was also confirmed. The disappearance of a positive reaction for TUNEL staining in previously fragmented DNA, the appearance of representative DNA-repair-related proteins, the coincidence of the kinetics of DNA fragmentation and this appearance of DNA-repair-related proteins, and the co-localization of two of the repair-related proteins strongly indicated that enterocyte DNA could be repaired after it had been fragmented in vivo. Thus, DNA fragmentation per se may not necessarily be an immediate sign of cell death.